A highly specific and sensitive fluorescence in situ hybridization assay for the detection of t(4;11)(q21;q23) and concurrent submicroscopic deletions in acute leukaemias.
The translocation t(4;11)(q21;q23) is one of the most frequent 11q23 abnormalities associated with infant leukaemia as well as topoisomerase inhibitor-induced secondary leukaemias. On the molecular level, the MLL gene on 11q23 is fused to the AF4 gene in the 4q21 region, resulting in a chimaeric MLL/AF4 fusion transcript. These particular chromosome rearrangements are generally considered to be associated with poor prognosis, and therefore accurate detection at diagnosis is of clinical significance. In this study we developed a highly specific dual-colour fluorescence in situ hybridization (FISH) assay for the detection of the t(4;11) and demonstrate its usefulness for interphase molecular cytogenetics. In our approach, differentially labelled genomic clones that span the breakpoint cluster regions of both genes involved in the specific translocation were used. Thus, t(4;11)-positive nuclei will display two fusion signals and for t(4;11) cases with concurrent 3' MLL deletions only one fusion signal will be displayed. A very low false-positive value of less than 0.1% was obtained for interphase cells with two fusion signals. In contrast, in cases with 3' MLL deletions that display only one fusion signal, the rate of false-positive nuclei was 10.4%. This FISH assay enables the screening of larger series of patients with haematological diseases for t(4;11) translocations and allows the unambiguous detection of associated cryptic deletions.